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Abstract: This study shows the causes of the neonatal diarrhea syndrome in calves aged between 1 day and 6 
months using the Bio-X Duo Digestive ELISA Kit (BIO K 083). Cryptosporidium spp. is the patogen agent most 
involved in the neonatal diarrhea in calves, with an incidence of 25% (13,63% as unique pathogen and 11,37% in 
association with other enteric pathogens). Beside the infection with Cryptosporidium spp. other enteric 
pathogens involved in neonatal diarrhea syndrome in calves identified were: Rotavirus, in 15,90% of the cases  
and Coronavirus in 9,09% of the cases. The infection with E. coli F5 factor was not identified. 
 
INTRODUCTION 
 
 The Cryptosporidium spp. oocysts are extra cells parasites with direct, short and rapid 
biology, with clinical reproduction sexual and asexual, with all the coccidan phases: 
schizogonic, gametogonic and sporogonic phase in the same host. Cryptosporidium spp. 
oocysts are pathogen for the young animals. Cryptosporidium spp. is pathogen for mammals, 
birds, reptiles and fishes having digestive or pulmonary localization. 
 The enzootic character revealed in the episodes of neonatal diarrhea syndrome in 
calves, suggest that there are involved pathogens agent with high grade of infectivity. Without 
minimize the indisputable role of biotic agents (viruses, germs and parasites) as determinant 
agents in the etiology of neonatal diarrhea syndrome in ruminants, all the specialists agree 
that the high morbidity is caused by the expose of a high number of neonates to the same 
nutritional and zoogenic imperfections. 
 Regarding the biotic factor, is well known, that in the etiology of neonatal diarrhea 
syndrome in calves are involved viruses (rotavirus, coronavirus), germs (E. coli F5 factor, 
Salmonella, Clostridium perfringens A type, Clostridium difficile) and parasites 
(Crptosporidium spp., Eimeria spp.)(Akam, 2004; Akam si col., 2004; Bejan si col., 2007; 
Darabus 1996; Imre si col., 2007). 
 
MATERIALS AND METHOD 
 
 This study was effectuated during the period January-April 2008, on a population of 
44 calves, aged between 1 day and 6 months, from central and North West Romania The fecal 
samples were collected directly from the rect. We have made the Ziehl-Neelsen modified by 
Henricksen stained, for the determination of Cryptosporidium spp. Then, the samples were 
stored at 4°C until the coproELISA prelucration. 
 45 
 For the appreciation of the insensitivity of elimination of Cryptosporidium spp. by 
Henricksen stained, we have used a system of quantification: - negative; 1+ meaning 1-10 
oocysts of Cryptosporidium/100 slide fields; 2+ meaning 10-100 oocysts of 
Cryptosporidium/100 slide fields; 3+ meaning more than 100 oocysts of Cryptosporidium/100 
slide fields. 
 The coproELISA method, using the Bio-X Duo Digestive ELISA Kit (BIO K 083), 
was applied to all the 44 samples. 
 
RESULTS AND DISCUSIONS 
 
The determination of the coproantigens, specific for C. parvum by coproELISA 
method is a high specificity method. The interpretation of the results was made depending on 
the optic density. 
 From the positive samples for Cryptosporidium spp. by coproELISA method: 
• 3 samples were with high titre, with an optic density between 1,910 and 2,173 DOU 
(density optic units), 
• 2 samples were with medium titre, with an optic density between 1,671 and 1,707 
DOU, 
• 5 samples were with low titre, with an optic density between 0,323 and 0,636 DOU. 
 
Table 1.  
Optic density values and interpretation on coproELISA method by comparison 
with Henricksen stained 
 
Rotavirus Coronavirus F5 E. coli Cryptosporidium spp. Sample 
DO Interpr. DO Interpr. DO Interpr. DO Interpr. 
Oocysts no. 
/100 slide 
fields 
1 0,017 - 0,036 - 0,036 - 1,707 ++ 30 (++) 
2 0,040 - 0,068 - 0,012 - 1,671 ++ 50 (++) 
3 0,040 - 0,037 - 0,030 - 0,014 - - 
4 0,014 - 0,003 - 0,001 - 0,016 - - 
5 0,019 - 0,002 - 0,001 - 0,001 - - 
6 0,011 - 0,001 - 0,004 - 0,003 - - 
7 0,032 - 0,008 - 0,001 - 0,002 - - 
8 0,008 - 0,002 - 0,001 - 0,001 - - 
9 0,015 - 0,002 - 0,001 - 0,008 - - 
10 0,021 - 0,014 - 0,001 - 0,006 - - 
11 0,026 - 0,011 - 0,002 - 0,001 - - 
12 0,057 - 0,031 - 0,009 - 2,158 +++ 30 (++) 
13 2,101 +++ 0,023 - 0,039 - 1,910 +++ 203 (+++) 
14 0,041 - 2,803 +++ 0,001 - 0,636 + 6 (+) 
15 2,297 +++ 0,259 + 0,004 - 2,173 +++ 106 (+++) 
16 0,019 - 0,005 - 0,004 - 0,023 - 19 (++) 
17 0,021 - 0,052 - 0,002 - 0,405 + 4 (+) 
18 2,049 +++ 1,074 ++ 0,002 - 0,434 + 6 (+) 
19 1,089 ++ 0,003 - 0,001 - 0,041 - - 
20 2,593 +++ 0,002 - 0,002 - 0,016 - - 
21 0,016 - 0,001 - 0,002 - 0,373 + 8 (+) 
22 2,422 +++ 0,005 - 0,002 - 0,004 - - 
23 1,608 ++ 0,001 - 0,011 - 0,033 - - 
24 0,006 - 0,040 - 0,004 - 0,050 - - 
25 0,028 - 0,005 - 0,004 - 0,323 + 3 (+) 
26 0,012 - 0,004 - 0,003 - 0,011 - - 
27 0,014 - 0,031 - 0,001 - 0,001 - - 
28 0,018 - 0,001 - 0,002 - 0,002 - - 
29 0,021 - 0,006 - 0,002 - 0,003 - - 
30 0,094 - 0,015 - 0,003 - 0,001 - - 
31 0,001 - 0,004 - 0,004 - 0,001 - - 
32 0,020 - 0,007 - 0,002 - 0,009 - - 
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33 0,011 - 0,019 - 0,010 - 0,003 - - 
34 0,004 - 0,009 - 0,006 - 0,001 - - 
35 0,024 - 0,339 + 0,005 - 0,047 - - 
36 0,007 - 0,001 - 0,002 - 0,001 - - 
37 0,008 - 0,006 - 0,005 - 0,006 - - 
38 0,001 - 0,010 - 0,006 - 0,004 - - 
39 0,003 - 0,006 - 0,001 - 0,004 - - 
40 0,009 - 0,006 - 0,008 - 0,002 - - 
41 0,073 - 0,012 - 0,005 - 0,006 - - 
42 0,003 - 0,009 - 0,002 - 0,012 - - 
43 0,006 - 0,008 - 0,003 - 0,012 - - 
44 0,007 - 0,015 - 0,001 - 0,010 - - 
 
 Regarding the value of the diagnostic methods, we can say that the Henricksen 
stained, has the advantage that the examination of the slides is easy even for the beginners. 
The disadvantage consists of the fact that the method last one hour, the discoloration with 
sulfuric acid must be done very carefully, and if the slides are very dense becomes very 
difficult to read. However this method is recognized by all the specialists like a method with 
very high efficacy. 
Also, there is a high correlation between the optic density and the number of oocysts 
obtained by the counting of 100 slide fields (table 1). 
 After this study, we can say that the Henricksen stained, is more sensible than the 
coproELISA method; from the 11 positive samples by Henricksen stained only 10 were 
positive by coproELISA method (table 2). The sensibility of the coproELISA method on 
Cryprosporidium spp. infestation was 90,90%. Akam (2004), found a sensibility close to that 
found by us (89,97%), on the coproelisa method for c. parvum in calves. 
 Akam (2004), consider that the henricksen stained is more sensible than coproelisa 
method for the detection of C. parvum. 
Table 2  
Results regarding the value of diagnostic methods 
 
Method Henricksen stained CoproELISA method 
Positive samples/total samples (%) 11/44 (25%) 10/44 (22,72) 
Negative samples/total samples (%) 33/44 (75%) 34/44 (77,27%) 
 
 In human criptosporidiosis, Ligia Bazzoli and col. (2006), found a 96,1% sensibility 
for C. parvum on coproELISA test. 
 The results regarding the implication of the biotic agents in the neonatal syndrome in 
calves revealed by coproELISA method (table 3) are: 
• Cryptosporidium spp. was identified in 10 of 44 samples examined, 
• Rotavirus, was identified in 7 of 44 samples examined, 
• Coronavirus was identified in 4 of 44 samples examined, 
• F5 E. coli, was not identified in none of the 44 examined samples. 
Table 3  
Results regarding the implication of the biotic agents in the neonatal diarrhea syndrome in calves 
Pathogen agent Positive samples/total samples (%) 
Cryptosporidium spp. alone 6 / 44 (13,63%) 
Rotavirus alone 4 / 44 (9,09%) 
Coronavirus alone 1 / 44 (2,27%) 
E. coli F5 alone 0 
Cryptosporidium spp. in association with Rotavirus 1 / 44 (2,27%) 
Cryptosporidium spp. in association with Coronavirus  1 / 44 (2,27%) 
Cryptosporidium spp. in association with Rotavirus and 
Coronavirus  
2 / 44 (4,54%) 
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 We can say that Cryptosporidium spp. is the patogen agent most involved in the 
neonatal diarrhea syndrome in calves aged between 1 day and 6 months, with an incidence of 
22,72% (13,63% as unique pathogen and 9,09% in association with other enteric pathogens) 
(table 3). 
 There was 1 case (2,27%) in which Cryptosporidium spp. was found in association 
with rotavirus and 1 case in which Cryptosporidium spp. was found in association with 
coronavirus. 
 Also, there were 2 cases (4,54%) in which we found the association between all the 
three agents identified (Cryptosporidium spp., rotavirus and coronavirus). 
 The infection with rotavirus, was identified in 15,90% of the cases (in 9,09%, as 
unique pathogen and in 6,81% in association with other pathogens). Regarding the infection 
with coronavirus this was observed in 9,09% of the cases (2,27% as unique pathogen). 
 The infection with E. coliF5 factor was not identified. 
 Garcia and col. (2000) had screened 218 samples from calves for the presence of 
rotavirus and concurrent infections with coronavirus, Cryptosporidium, F5+ Escherichia coli 
and Salmonella spp. Rotavirus infection was detected in 46.9%. The detection rates of the 
other enteropathogens considered in calves with rotavirus infection were 20.4% for 
coronavirus, 85.2% for Cryptosporidium, 16.7% for F5+ E. coli and 1.8% for Salmonella. 
 Imre and col. (2007), in a similar study, had identified the infection with 
Cryptosporidium spp. in 85% of the samples, in 65% as unique pathogen. 
 Singh and col (2006), in a study on calves in India, found a Cryptosporidium spp. 
incidence of 50 and 25.68% from 80 diarrheic and 74 non-diarrheic animals, respectively. 
 
CONCLUSIONS 
 
 The researches regarding the implication of the pathogen agents in the neonatal 
diarrhea syndrome in 44 calves from Central and North West Romania, using the coproELISA 
method and Henricksen stained, lead us to the following conclusions: 
 Cryptosporidium spp. is the pathogen agent most involved in the neonatal diarrhea 
syndrome in calves with a 25 % incidence, revealed by Henricksen stained. 
 beside the infection with Cryptosporidium spp. other enteric pathogens involved in 
neonatal diarrhea syndrome in calves identified were: Rotavirus, in 15,90% of the 
cases (9,09% as unique pathogen) and Coronavirus in 9,09% of the cases (2,27% as 
unique pathogen). 
 the infection with E. coli F5 factor was not identified, 
 the sensibility of coproELISA method for detection of Cryptosporidium spp. was 
90,90%. 
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